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SPECIFICATION 

Title of the Invention: LIQUID CRYSTAL DISPLAY BODY 
Claim 

A liquid crystal display body, characterized in that a 
covered conductor such as a vinyl covered wire is used for a 
lead of a display body using liquid crystal material having 
an electro-optic effect, and joined to an electrode part of 
the display body by a conductive adhesive, a conductive coating 
material, glass solder or the like, and then the junction part 
and the covered wire are resin molded including its covering 
material and solidified. 

Detailed Description of the Invention 

This invention relates to a method for fitting a lead 
connecting a driving circuit and a display part to each other 
in an electro-optic display device using liquid crystal, which 
is' an organic material. 

The liquid crystal is an electro-optic display element, 
which has been watched as a new display in the recent electronics 
field, and since it has advantages such as low power and thin 
type as compared with the conventional display tube, it has 
a bright future as a display of a small measuring device or 
a .portable device. 

Fig . 1 is a basic block diagram of a liquid crystal display 
body, in which the reference numerals 2 , 2' are glass substrates , 



the inner surfaces of which are provided with transparent thin 
film electrodes 3, 3' . Accordingly, the rotatory power of the 
liquid crystal material 5 is varied by applying electric field 
between the electrodes , and when the variation of the rotatory 
power is observed between two polarizing plates 1 , 1 ' , two states 
of light and darkness can be reproduced . Thus , when characters , 
numerals and further graphics are composed in an electrode 
pattern, application to a display can be performed. 

Concerning the connecting method for an electrode of a 
display body and a driver circuit relating to the invention, 
the problems will now be mentioned. 

An advantage of the invention will now be mentioned through 
the above. 

As the problems of the connecting method noticed 
heretofore, cited are the followings. 

(1) A lead can't be soldered directly to a thin film such as 
Sn0 2 or ln 2 0 3 used as a transparent electrode. 

(2) In the case of using a conductive coating material or a 
conductive adhesive, its adhesive strength is 
insufficient. 

(3) In the case of using a conductive coating material or a 
conductive adhesive, the resin material of the coating 
material and the adhesive is very easily affected by a 
thermal shock, so the lead is easily slipped off by heat 
in soldering. 



(4) The lead is easily broken due to repeated bending in the 

vicinity of the lead bonded part. 
Among the above, as to the problem ( 1 ) , the advent of solder 
bonded to glass, called glass solder will prevent separation 
at a bonded part or the like. The problem (4) of breakage due 
to bending, however, will not be solved. Even in the case of 
mold reinforcement with an epoxy adhesive in addition to the 
method of bonding only with the conductive coating material 
or the conductive adhesive, the defect mentioned in (3) causes 
a phenomenon that a lead on the display body side is pulled 
out in being soldered to another lead. 

As described in the above , the current methods have various 
disadvantages, so they are considered to be imperfect to 
practical use as a display body. The invention has been made 
to minimize such disadvantages. 

Figs. 2-1 and 2-2 are sectional views of a lead fixed 
part with a conductive coating material or conductive adhesive 
according to the prior art, and Fig. 2-2 shows the lead junction 
of Fig. 2-1, which is mold-reinforced. It is known from this 
that bonding of a lead is greatly due to the adhesive strength 
of the conductive coating material or conductive adhesive, and 
in the case of the latter, it is easily affected by thermal 
shock, not to speak of the former . This shows that the mechanism 
of bonding between metal and high polymer is very affected by 
heat. According to the invention, as shown in Fig . 2-3, a covered 



insulating wire such as a vinyl covered wire is used for the 
lead wire, an electrode and the wire are bonded with the 
conductive adhesive and solidified, and then further molded 
and solidified with an epoxy resin adhesive, including the 
covered part of the vinyl covered wire. As a result , much better 
effect has been produced as compared with the conventional 
method. ' ■ 

That is, two large advantages are recognized that 
deterioration of the adhesive strength between metal and high 
polymer due to heat of soldering or the like is enough 
supplemented by the adhesive strength between the lead covering 
material and the adhesive, and that a mechanical shock on the 
lead part for forced bending is considerably absorbed by the 
covering material not to directly act on the lead . Accordingly, 
separation of the lead due to heat of solder in assembling a 
display body in a circuit, which has been taken as a problem 
heretofore, and further breakage due to bending of the lead 
caused by carelessness in handling are hardly found. 

According to the invention, as described above, various 
problems in practical use of the liquid crystal display body, 
especially caused in handling are solved, and when the mold 
resin and covering material for the lead are studied, moisture 
resistance and heat resistance and the like of the display body 
itself can be improved a*t the same time. It is expected that 
as future application of the liquid crystal display body, a 



watch, a portable calculator and the other digital measurement 
device become the main current, so on this occasion the 
multiphase is advanced to naturally increase the number of leads , 
resulting in that the above difficult point to the lead will 
be acute. Therefore, it is considered that the invention will 
give many solutions to these points and contribute much. 
Furthermore, an attendant advantage that the covered part of 
the lead absorbs a mechanical shock from the outside such as 
vibration is found, so the invention can remarkably improve 
the reliability to practical use more than the conventional 
method. 

Brief Description of the Drawings 

Fig. 1 is a block diagram of a field effect type liquid 
crystal display body, in which the reference numerals 1, 1' 
designate polarizing plates, 2, 2' designate glass substrates, 
3, 3' designate transparent electrode films, 4 designates a 
spacer, and 5 designates liquid crystal material; 

Fig. 2-1 is a sectional view of a lead junction according 
to the conventional method; 

Fig. 2-2 is a sectional view of an improved type to which 
resin molding is performed according to the conventional method ; 
and 

Fig. 2-3 is a sectional view of a lead connecting method 
according to the invention, in which the above is further 
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improved. In the drawings , the reference numeral 6 designates 
a conductive adhesive, 7 a lead metal, 8 a glass substrate, 
9 mold resin, and 10 a lead covering material,, respectively • 
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